

WHAT IS CLAIMED IS: 




applyind shake correction to sensed image data, and 



An image sensing apparatus for electronically 



outputting corrected image data, comprising: 



shake detection means for detecting a shake; 



sampling means capable of sampling shake information 
detected by\said shake detection means at a plurality of 
sampling timings within one field period of said image 

10 sensing apparatus ; 

selection means for selecting a shake information 
signal at one of\ the plurality of sampling timings, which 
corresponds to a drive condition of image sensing means at 
the time of image sensing; 

15 correction datV calculation means for calculating a 

shake correction datayised in the shake correction by a 
predetermined calculation of the shake information signal 
selected by said selection means; and 



20 the sensed image data in accordance with the obtained shake 
correction data. \ 

2. The apparatus according to claim 1, wherein an 
operation phase of said sampling Vneans is variable within 
25 a sampling interval. \ 



correction means f orXapplying the shake correction to 
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3. The apparatus according to claim 1, wherein the 
sampling timing selected by said selection means corresponds 
to a substantially central tjime in a storage time period of 
the image sensing means . 
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4. The apparatus according to claim 1, wherein said 
shake detection means comprises an angular velocity sensor 
for detecting shake angulaif displacements in two orthogonal 
directions 



according 



5 . The apparatus 
sampling means varies the 
the drive condition of th4 



to claim 2, wherein said 
sjampling timing in accordance with 
image sensing means. 



The apparatus ac 



a temporary storage memory 
stores an image signal in 
correction data calculated 



cording to claim 5, wherein said 



correction means sets an image data extraction position of 



in the image sensing device that 
correspondence with the shake 
by said correction data 
calculation means, and outbuts image data read out from the 
extraction position as shake -corrected sensed image data. 



7. The apparatus according to claim 1, wherein said 
sampling means comprises: \ 




an A/D converter for A/p-converting an output from said 
shake detection means at th& plurality of sampling timings 
within one field; and / 

an integral circuit fpr integrating a series of shake 
5 information signals detected at the plurality of sampling 
timings by said A/D converter in units of fields, and 

said selection meand selects an integrated signal, 
from a series of integrated fcignals output from said integral 
circuit, in correspondence {with the drive condition of said 

Q 

*D 10 image sensing apparatus. I 

8. The apparatus according to claim 1, wherein said 
sampling means comprises: [ 

an A/D converter capable of A/D-converting an output 
from said shake detection means at an arbitrary sampling 
timing; 

means for setting a aiming corresponding to the drive 
condition of said image sensing apparatus in said A/D 
converter as a sampling t aiming; and 

means for outputtind an output signal from said A/D 
converter to said correction data calculation means. 

9. The apparatus according to claim 1, wherein the 
drive condition includes a I shutter speed. 
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10. A shake correction apparatus for correcting a 
shake contained in image data picked up by an external image 
sensing apparatus, comprisi/ng : 

shake detection meant for detecting a shake; 
sampling means capable of sampling shake information 
detected by said shake defection means at a plurality of 
sampling timings within one field period of said image 
sensing apparatus; 

selection means for selecting a shake information 
signal at one of the plurality of sampling timings, which 
corresponds to a drive condition of image sensing means at 
the time of image sensing ; 

correction data calculation means for calculating a 
shake correction data use<& in the shake correction by making 
a predetermined calculation of the shake information signal 
selected by said selection means; and 

means for outputting the obtained shake correction 
data to the external image sensing apparatus 

11. The apparatus According to claim 10, wherein said 



sampling means samples tt 
number of times within a 
correction data calculat 



e shake information a plurality of 

predetermined period, said 
:.on means calculates the shake 
correction data of the plurality of pieces of shake 
information, and control itteans selects the shake correction 
data to be supplied to the limage sensing apparatus from the 
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plurality of shake correction datas in accordance with the 
drive condition of the image sensing apparatus. 
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12. The apparatus according to claim 10, wherein said 
sampling means varies the sampling timing in accordance with 
a change in storage time period of the image sensing 
apparatus . 



13 . The apparatus ac 
sampling means samples an 
means at a timing c 
time of the storage time 
apparatus . 



orrespc nding 



cording to claim 12, wherein said 
output from said shake detection 
to a substantially central 
] period of the image sensing 
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14. A shake correction apparatus for correcting a 
shake contained in image data picked up by external image 
sensing means, comprising 

shake detection means for detecting a shake; 
sampling means for sanpling shake information detected 
by said shake detection means at a predetermined timing; 

correction data calc alation means for converting the 
shake information sampled by said sampling means into a shake 
correction data by a calculation; 

correction means for correcting a movement of an image 
due to the shake at a predetermined cycle on the basis of 
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the calculation result of ^aid correction data calculation 
means ; and 

control means for vairying the sampling timing of the 
shake information by said ^ampling means in accordance with 
a drive condition. 
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15. The apparatus according to claim 14, wherein said 
sampling means samples the shake information a plurality of 
number of times within a predetermined period, said 

10 correction data calculation means calculates the shake 
correction datas of the plurality of pieces of shake 
information, and said control means selects the shake 
correction data to be supplied to said correction means from 
the plurality of shake correction datas in accordance with 

15 the drive condition. 

16. The apparatus according to claim 15, wherein said 
sampling means samples th4 shake information used for 
calculating the shake correction data to be supplied to said 

20 correction means at a timind corresponding to a substantially 
central time of a storage pime period of the image sensing 
means . 
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17. The apparatus according to claim 15, wherein said 
correction means corrects tihe shake of the image by moving 



an image extraction range _n a direction to cancel the 
movement of the image due i:o the shake. 

18. The apparatus according to claim 15, wherein an 
exposure condition is a shutter speed. 

19. The apparatus according to claim 15, wherein the 
field period is a generation period of a video signal. 

20. A shake correction method for electronically 
performing shake correction <bf sensed image data, comprising 
the steps of: I 

detecting a shake; I 

acquiring a shake information signal by sampling the 
detected shake information at a central timing of a storage 
time period set in correspondence with a drive condition at 
the time of image sensing ofl image sensing means; 

calculating a shake cortrection data used in the shake 
correction by a predetermined! calculation of the acquired 
shake information signal; and 

applying the shake correction to the sensed image data 
in accordance with the obtairled shake correction data. 



21. A storage means for storing a control program for 
controlling an image sensing apparatus, storing a control 
program that implements a method of claim 20. 



\ 

22. An image sensing apparatus comprising 



shake detection means 



for detecting a shake; 



sampling means for samp Ling shake information detected 
by said shake detection means at a predetermined timing; 

correction data calculation means for converting the 
shake information sampled by said sampling means into a shake 
correction data by a calculation; 



read control means for 
an image sensing device on the 



of said correction data calculation means; and 

sampling timing control means for varying a sampling 



timing of said sampling mear 



s in accordance with a drive 



condition of the image sensing device 



23 . The apparatus acco 
sampling point of the shake 
substantially central time iifL 
image sensing device. 



ding to claim 22, wherein the 
information is set at a 
a storage time period of the 



24. An image sensing 
shake detection means 
sampling means for sampl 
by said shake detection mean; 5 



controlling a read timing of 
basis of a calculation result 



apparatus comprising : 
for detecting a shake; 
ing shake information detected 
at a predetermined timing; 
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correction data calcul ation means for converting the 
shake information sampled by isaid sampling means into a shake 
correction data by a calculation; 

read control means fir controlling a read timing of 
an image sensing device on nhe basis of a calculation result 
of said correction data calculation means; 

frequency detection (means for detecting a frequency 
from the shake information |obtained by said shake detection 
means ; and 

sampling timing condrol means for varying a sampling 
timing of said sampling mdans in correspondence with the 
frequency detected by said frequency detection means. 
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25. The apparatus according to claim 24, wherein said 
15 sampling timing control meins varies the sampling point of 
the shake information by al time period required for 
correcting frequency response characteristics of said shake 
detection means. 



20 26. The apparatus according to claim 22, wherein said 

shake detection means comprises angular velocity detection 
means . 



27 . The apparatus acco 
25 sampling timing control means 



ding to claim 24, wherein said 
corrects a frequency response 
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delay of said shake correction means in accordance with an 
output from said frequency detection means. 
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28. A shake correction apparatus comprising: 
shake detection means for detecting a shake; 
sampling means for/sampling shake information detected 

by said shake detection means at a predetermined timing; 

correction data dalculation means for converting the 
shake information samplfed by said sampling means into a shake 
correction data by a calculation; 

read control means for controlling a read timing of 
an image sensing device on the basis of a calculation result 
of said correction datta calculation means; 

frequency detection means for detecting a frequency 
from the shake information obtained by said shake detection 
means ; and 

sampling timing! control means for varying a sampling 
timing of said sampling means in accordance with the 
frequency obtained by| said frequency detection means. 

29. The apparatus according to claim 28, wherein the 
sampling point of the shake information is varied by a time 
period required for correcting frequency response 
characteristics of said shake detection means. 
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30. The apparatus according to claim 29, wherein said 
shake detection means comprises angular velocity detection 



means . 
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31 . A shake correction method comprising the steps of; 
detecting a shake by j shake detection means; 
sampling shake information detected by said shake 
detection means at a predetermined timing; 

converting the sampled shake information into a shake 
correction data by a calculation; and 

controlling a read timing of an image sensing device 
on the basis of the calculated shake correction data, and 

the sampling step in accordance 
he image sensing device. 



varying a sampling timing ir 
with a drive condition of : 



according 



32 . The method 
sampling point of the shak£ 
substantially central time 
image sensing device. 



33 . A shake correction 
detecting a shake by 



to claim 31, wherein the 
information is set at a 
in a storage time period of the 



method comprising the steps of: 
shake detection means; 
sampling shake infomation detected by said shake 
detection means at a predetermined timing; 

converting the sampled shake information into a shake 
correction data by a calculation ; 
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detecting a shake ifrequency from the shake 
information; and 

controlling a read/ timing of an image sensing device 
on the basis of the calculated shake correction data, and 
varying a sampling timing in the sampling step in accordance 
with the shake frequency. 



34 . A shake correc 
detecting a shako 



tion method comprising the steps of: 
by shake detection means; 
sampling the detected shake information at a 
predetermined timing ; 

converting the sampled shake information into a shake 
correction data by a calculation; 

detecting a shako frequency from the shake 
information; and 

controlling a recLd timing of an image sensing device 
on the basis of the calculated shake correction data, and 
varying a sampling timing in the sampling step in accordance 
with the shake frequency. 

35. The method according to claim 33, wherein the 
sampling point of the shake information is varied by a time 
period required for correcting frequency response 
characteristics of saidl shake detection means. 

36. An image sensdlng method comprising: 
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the shake detection 



step of detecting a shake; 



the sampling step of sampling shake information 
detected in the shake detection step at a plurality of 
predetermined even timingfe during one video period; 

the shake correction data calculation step of 
converting the shake information sampled in the sampling step 
into a shake correction data by calculations at uneven 
timings in correspondency with the number of times of 
sampling; and 

the shake correction step of correcting a shake of an 
image sensing apparatus [main body on the basis of a 
calculation result in th$ shake correction data calculation 
step . 
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37 . The method according to claim 36 , wherein the shake 
correction data calculation step has the read control step 
of controlling a read timing of an image sensing device 
provided to the image sensing apparatus main body on the basis 
of the calculation result by itself. 

38. The method accbrding to claim 36, wherein a sensor 
used in the shake detection step is an angular velocity 
sensor . 
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39. An image sensing apparatus comprising: 
shake detection means for detecting a shake; 
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sampling means for sampling shake information detected 
by said shake detection means at a plurality of predetermined 
even timings during one video period; 

shake correction data calculation means for converting 
the shake information sampled by said sampling means into 
a shake correction data! by calculations at uneven timings 
in correspondence with the number of times of sampling; and 
shake correction/ means for correcting a shake of an 
image sensing apparatujs main body on the basis of a 
calculation result of s^id shake correction data calculation 
means . 

40. The apparatus according to claim 39, wherein shake 
correction data calculation means has read control means for 
controlling a read timing of an image sensing device provided 
to the image sensing apparatus main body on the basis of the 
calculation result byl itself. 
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41. The apparatus according to claim 39, wherein said 
shake detection means comprises an angular velocity sensor. 
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42 . A storage mefiium that stores a control program for 
controlling an image sensing apparatus, said control program 
having control modules! of the steps of: 

detecting a shak^ of an image sensing apparatus main 

body ; 



/ 

sampling the detected shake information at a plurality 
of predetermined even timings during one video period; 

converting the sampled shake information into a shake 
correction data by calculation at uneven timings in 
correspondence with the/ number of times of sampling; and 
correcting the snake of the image sensing apparatus 
main body on the basis pf a calculation result of the shake 
correction data. 



43. The medium according to claim 42, wherein said 
control program has a/ control module of the step of 
controlling a read tiining of an image sensing device provided 
to the image sensing apparatus main body on the basis of the 
shake correction data, calculation result. 

44. An image sensing method comprising: 

the shake detection step of detecting a shake; 
the sampling s;tep of sampling shake information 
detected in the shake detection step at a plurality of 
predetermined timinc s during one video period; 

data calculation step of converting the 
shake information into a shake correction data by a 
calculation on the hjasis of sampling operation in the 
sampling step; 



the correction 
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the read control step of controlling a read timing of 
an image sensing device on jthe basis of a calculation result 
in the correction data calculation step; 

the correction data/determination step of selectively- 
determining the shake correction data calculated in the 
correction data calculation step at different timings 
depending on a drive condition of the image sensing device, 
and supplying the determined shake correction data to the 
read control step; and 

the phase correction step of correcting a phase of a 
signal that pertains tolthe shake on the basis of the drive 
condition of the image [sensing device. 



45. An image sens 
15 the shake detect] 

the sampling stej 
detected in the shake 
predetermined timings 
the correction dc 
20 shake information into 
calculation on the bas: 
sampling step; 

the shake frequen| 
frequency on the basis 
25 the shake detection stc 



ing method comprising: 

on step of detecting a shake; 

of sampling shake information 
etection step at a plurality of 
.uring one video period; 
a calculation step of converting the 
a shake correction data by a 
s of sampling operation in the 

:y detection step of detecting a shake 
f the shake information detected in 
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the first phase correction step of correcting a phase 
of a signal that pertains tto the shake on the basis of the 
shake frequency detected i/n the shake frequency detection 
step; 

the read control st^p of controlling a read timing of 
an image sensing device ori the basis of a calculation result 
in the correction data calculation step; 

the correction dati determination step of selectively 

rrection data calculated in the 
ion step at different timings 
depending on a drive condition of the image sensing device, 
and supplying the determined shake correction data to the 



determining the shake cc 
correction data calculat. 



read control step; and 
the second phase 
phase of the signal that 
of the drive condition 



correction step of correcting the 
pertains to the shake on the basis 
f the image sensing device and the 
shake frequency detected in the shake frequency detection 
step . 
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46. An image sens 
the shake detectp. 
the sampling s 
detected in the shake 
predetermined timings 

the correction 
shake information into 



ing method comprising: 
on step of detecting a shake; 

of sampling shake information 
etection step at a plurality of 
luring one video period; 

calculation step of converting the 
a shake correction data by a 



data 
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calculation on the basis cjf sampling operation in the 
sampling step; 

the read control st4p of controlling a read timing of 
an image sensing device om the basis of a calculation result 
in the correction data Calculation step; 

the correction datja determination step of selectively 
determining the shake correction data calculated in the 
correction data calculation step at different timings 
depending on a drive condition of the image sensing device, 
and supplying the determined shake correction data to the 
read control step; 

the shake f requenjcy detection step of detecting a shake 
frequency on the basis bf the shake information detected in 
the shake detection stjep; and 

the phase correction step of correcting a phase of a 
signal that pertains tjo the shake on the basis of a drive 
condition of the image sensing device and the shake frequency 
detected in the shake frequency detection step. 



20 47 . The method according to claim 44 , wherein the drive 

condition of the image sensing device is a condition for 
defining drive operation for varying an actual storage time 
period of the image sensing device. 



25 48 . The method acdording to claim 45, wherein the drive 

condition of the image Isensing device is a condition for 
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defining drive operation f oxj varying an actual storage time 
period of the image sensing device. 



49 . The method according to claim 46 , wherein the drive 
condition of the image sepsing device is a condition for 
defining drive operation for varying an actual storage time 
period of the image sensing device. 



50. The method according to claim 44, wherein the 
10 signal that pertains tolthe shake is a shake signal. 



51. The method according to claim 45, wherein the 
signal that pertains td the shake is a shake signal. 
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15 52. The method according to claim 46, wherein the 

signal that pertains tb the shake is a shake signal. 



53 . The method 
signal that pertains 
20 signal. 

54 . The method 
signal that pertains 
signal . 

25 



ajccording to claim 44, wherein the 
tto the shake is a shake correction 



4ccording to claim 45, wherein the 
Uo the shake is a shake correction 
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55. The method according to claim 46, wherein the 
signal that pertains to the/ shake is a shake correction 
signal . 
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5 56 . The method according to claim 44 , wherein the drive 

condition of the image sending device is a selection timing 
in the correction data determination step. 



according 



57 . The method 
10 condition of the image senjs 
in the correction data 
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determinate 



58 . The method accor 
condition of the image senjs 
15 in the correction data 



to claim 45 , wherein the drive 
ing device is a selection timing 
ion step. 



ling to claim 46, wherein the drive 
ing device is a selection timing 
ion step. 
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59. An image sensing apparatus comprising: 
shake detection meens for detecting a shake; 
sampling means for scunpling shake information detected 

by said shake detection means at a plurality of predetermined 

timings during one video period; 

correction data calculation means for converting the 

shake information into a shake correction data by a 

calculation on the basis <if sampling operation of said 

sampling means; 
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read control means fd>r controlling a read timing of 
an image sensing device on tfhe basis of a calculation result 
of said correction data calculation means; 

correction data determination means for selectively 
determining the shake correction data calculated by said 
correction data calculation means at different timings 
depending on a drive condition of the image sensing device, 
and supplying the determined shake correction data to said 
read control means; and 

phase correction mfeans for correcting a phase of a 
signal that pertains to ttie shake on the basis of the drive 
condition of the image sensing device. 



60. 
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An image sensi 



shake detection me 



shake information into a 
calculation on the basis 
sampling means; 

shake frequency det 



g apparatus comprising: 



ans for detecting a shakes- 
sampling means for £ ampling shake information detected 
by said shake detection means at a plurality of predetermined 
timings during one video period; 

correction data calculation means for converting the 



shake correction data by a 
of sampling operation of said 



action means for detecting a shake 
frequency on the basis of the shake information detected by 
said shake detection means; 
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first phase correction means for correcting a phase 
of a signal that pertains no the shake on the basis of the 



an image sensing device on 



said shake frequency detection 



shake frequency detected b; 
means ; 

read control means ior controlling a read timing of 

"he basis of a calculation result 
of said correction data calculation means; 

correction data determination means for selectively 

rection data calculated by said 
:>n means at different timings 
depending on a drive condition of the image sensing device, 
and supplying the determined shake correction data to said 
read control means; and 

second phase correct ion means for correcting the phase 
of the signal that pertains to the shake on the basis of the 
drive condition of the image sensing device and the shake 
frequency detected by said shake frequency detection means. 



determining the shake cor 
correction data calculati 



61. An image sensinp apparatus comprising: 
20 shake detection medns for detecting a shake; 

sampling means for sampling shake information detected 
by said shake detection mealns at a plurality of predetermined 
timings during one video period; 

correction data calculation means for converting the 
25 shake information into a dhake correction data by a 
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calculation on the basis ofj sampling operation of said 
sampling means; 

read control means fbr controlling a read timing of 
an image sensing device on tthe basis of a calculation result 
of said correction data calculation means; 

correction data determination means for selectively 
determining the shake correction data calculated by said 
correction data calculation means at different timings 
depending on a drive condition of the image sensing device, 
and supplying the determined shake correction data to said 
read control means; 

shake frequency detection means for detecting a shake 
frequency on the basis of [the shake information detected by 
said shake detection means; and 

phase correction means for correcting a phase of a 
signal that pertains to the shake on the basis of a drive 
condition of the image senbing device and the shake frequency 
detected by said shake frequency detection means. 



20 62. The apparatus iccording to claim 59, wherein the 

drive condition of the image sensing device is a condition 
for defining drive operation for varying an actual storage 
time period of the image sensing device. 

25 63. The apparatus according to claim 60, wherein the 

drive condition of the image sensing device is a condition 
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for defining drive operation for varying an actual storage 
time period of the image sensing device. 



64. The apparatus according to claim 61, wherein the 
drive condition of the image sensing device is a condition 
for defining drive operation for varying an actual storage 
time period of the image I sensing device. 



65. The apparatus according to claim 59, wherein the 
10 signal that pertains to the shake is a shake signal. 

66. The apparatus according to claim 60, wherein the 
signal that pertains to the shake is a shake signal. 
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15 67. The apparatus Recording to claim 61, wherein the 

signal that pertains to the shake is a shake signal. 



68. The apparatus alccording to claim 59, wherein the 
signal that pertains to tihe shake is a shake correction 



20 signal 
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69. The apparatus according to claim 60, wherein the 
signal that pertains to tl\e shake is a shake correction 
signal . 
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70. The apparatus according to claim 61, wherein the 
signal that pertains to th(e shake is a shake correction 
signal . 

5 71. The apparatus according to claim 59, wherein said 

image sensing apparatus iis a video camera. 
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72. The apparatus according to claim 60, wherein said 
image sensing apparatus is a video camera. 

73. The apparatus according to claim 61, wherein said 
image sensing apparatus fls a video camera. 
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74. The apparatus kccording to claim 59, wherein the 
15 drive condition of the image sensing device is a selection 
timing of said correction data determination means. 
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75. A storage 
implements an image sen$ 
20 an image sensing apparatus 



76. A storage med: 
implements an image sens 
an image sensing apparatus 



storing a control program that 
ing method of claim 44 to control 



um storing a control program that 
ing method of claim 45 to control 
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77. A storage medium/ storing a control program that 
implements an image sensing method of claim 46 to control 
an image sensing apparatus 
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